ABSTRACT -Context -There are reports showing that gender has an influence on swallowing and on the contractions of the distal esophageal body. Objective -In this investigation we studied the effect of gender on proximal esophageal contraction. Methods -We studied 20 men (22-68 years old, median 39 years) and 44 women (18-61 years old, median 41 years) without symptoms and without gastrointestinal or respiratory diseases. We measured the time interval between the onset of pharyngeal contraction 1 cm proximal to the upper esophageal sphincter and the onset of the proximal esophageal contraction 5 cm from the pharyngeal recording. We also measured the amplitude, duration and area under the curve of the proximal esophageal contractions. The recording was performed by the manometric method with continuous perfusion. The contractions were recorded in duplicate after swallows of a 5 mL bolus of water. Results -There were no differences between men and women in the interval between the onset of pharyngeal and of esophageal contractions or in the amplitude of esophageal contractions. The duration of contractions was longer in women (2.35 ± 0.60 s) than in men (2.07 ± 0.62 s) but the difference did not reach statistical significance (P = 0.087). The area under the curve of the esophageal contraction was higher in women (130.2 ± 55.2 mm Hg x s) than in men (97.4 ± 49.4 mm Hg x s, P = 0.026). Conclusion -We conclude that there is a difference between men and women in the proximal esophageal contractions in response to wet swallows, although this difference is of no clinical relevance.
INTRODUCTION
There are reports showing that women ingest water at a lower flow (1, 12) , with a smaller volume in each swallow (1, 12) , and have a longer oropharyngeal transit duration (9) than men. Women have a longer duration of upper esophageal sphincter (UES) opening (17, 22) , longer pressure duration in the oropharynx (19) and longer duration of esophageal contraction in the distal esophageal body (6) than men. These results suggest that women have a different response to wet swallows in the proximal digestive tract compared to men.
In this investigation we studied the contractions in the proximal esophageal body, which has a predominance of striated muscles fibers, in contrast to the distal esophageal body, which consists exclusively of smooth muscle (14) . The objective was to compare the proximal esophageal contractions in men and women. Our hypothesis is that differences in proximal esophageal contractions may be involved in differences in swallowing between genders.
METHODS
We studied proximal esophageal contraction in 64 normal volunteers without gastrointestinal or neurologic diseases and without dysphagia, respiratory symptoms or proximal digestive symptoms. They were 20 men aged 22-68 years (mean: 42.5 ± 15.4 years, median: 39.5 years) and 44 women aged 18-61 years (mean: 40.9 ± 12.9 years, median: 41.0 years).
We evaluated the proximal esophageal contraction by the manometric method. The examination was performed with a round eight-lumen polyvinyl catheter with an outer diameter of 4.5 mm and an inner diameter of 0.8 mm (Arndorfer Specialities, Inc, Greendale, Wisconsin, USA). The four proximal lateral openings of the catheter were spaced 5 cm apart at 90º angles. They were connected to external pressure transducers (pvb Medizintechnik GmbH, Kirchseeon, Germany), which in turn were connected to a PC Polygraph HR (Synectics Medical, Stockholm, Sweden). The manometric signals were stored in a computer. During the manometric recordings, a minimally compliant pneumohydraulic pump (JS Biomedicals, Ventura, CA, USA) perfused distilled water at 0.5 mL/min through each lumen.
All individuals were studied in the supine position after 12 hours of fasting. The catheter was introduced through the nose. The response of the proximal esophagus to a 5 mL bolus of water was analyzed with the proximal opening of the catheter located 1 cm above the UES and the other opening located 5 cm from the proximal opening. Two swallows were performed with an interval of at least 30 seconds between them. The result for each subject was the mean of the two measurements.
Using the computer Polygram Upper GI software version 6.4 (Gastrosoft, Stockolm, Sweden) we measured the time between the onset of the pharyngeal contractions 1 cm above the UES and the onset of the esophageal contractions 5 cm from the pharyngeal contractions (PET), as well as the amplitude, duration and area under the curve (AUC) of the esophageal contractions ( Figure 1 ). percent of women had a contraction duration of more than 3 seconds compared with 5% of men ( Table 2 ). The area under the curve (AUC) of contractions was smaller in men than in women (P = 0.026, Table 1 ). Nine percent of women had an AUC above 200 mm Hg x s, but all men had an AUC below 200 mm Hg x s ( Table 2 ). The study was approved by the Human Research Committee of the University Hospital of Ribeirão Preto, SP, Brazil. Written informed consent was given by all subjects.
Data were analyzed statistically by the unpaired Student t-test. Differences were considered significant when P<0.05. The results are reported as mean, standard deviation (SD), median and 95% confidence interval.
RESULTS
There was no difference between men and women in pharyngeal-esophageal time (PET) or in the amplitude of proximal esophageal contractions (P>0.30, Table 1 ).
The duration of proximal esophageal contractions was shorter in men than in women, but the difference did not reach statistical significance (P = 0.087, Table 1 ). Sixteen The individual results regarding duration of proximal esophageal contractions and AUC of contractions are shown in Figures 2 and 3 , respectively. 
DISCUSSION
We found that the contraction performance of the proximal esophagus is not the same in men and women. The result of the product of amplitude and duration of contractions was higher in women than in men.
Previous reports have shown differences between men and women in the motility of the proximal digestive tract. Differences have been observed in water ingestion (1, 12) , v. RESUMO -Contexto -Há trabalhos que demonstram a existência de diferenças entre homens e mulheres na deglutição e nas contrações em parte distal do esôfago. Objetivo -Neste trabalho estuda-se a influência do gênero nas contrações em parte proximal do esôfago de pessoas assintomáticas. Método -Incluíram-se 20 homens (22-68 anos, mediana 39 anos) e 44 mulheres (18-61 anos, mediana 41 anos) sem doenças gastrointestinais, neurológicas ou respiratórias. Mediu-se o intervalo de tempo entre o início da contração em faringe 1 cm proximal ao esfíncter superior do esôfago e o início da contração em esôfago proximal 5 cm distal ao registro da faringe, e a amplitude, duração e área sob a curva da contração esofágica proximal. Utilizou-se o método manométrico com perfusão contínua. As contrações foram registradas em duplicata após a deglutição de 5 mL de água. Resultados -Não se observaram diferenças entre homens e mulheres no intervalo entre a contração da faringe e do esôfago proximal, e na amplitude da contração do esôfago. A duração da contração foi maior nas mulheres (2,35 ± 0,60 s) do que nos homens (2,07 ± 0,62 s) mas o resultado não atingiu significância estatística (P = 0,087). A área sob a curva das contrações esofágicas foi maior nas mulheres (130,2 ± 55,2 mm Hg x s) do que nos homens (97,4 ± 49,4 mm Hg x s, P = 0,026). Conclusão -Observou-se que há diferença entre homens e mulheres nas contrações em esôfago proximal quando da deglutição de água, o que não deve ter importância clínica. DESCRITORES -Esôfago, fisiologia. Identidade de gênero. oropharyngeal transit (9) , UES opening duration (17, 22) , pressure duration in the oropharynx with swallows (19) , duration of distal esophageal contractions (6) , and gastric emptying of solid food (13, 15) . These results showed that women have a longer transit, contraction duration, UES opening and gastric emptying than men.
The explanation for the results observed may be anatomic and/or hormonal differences between genders. Postmenopausal women on hormone replacement therapy exhibited a delay in gastric emptying similar to that observed in premenopausal women (13) . Reduced gastrointestinal smooth muscle contractility has been attributed to the presence of female reproductive hormones (3) . The gastric contractility measured in the midantrum was significantly lower for women (15) . We observed previously a difference between women and men in the contractility of the distal esophageal body (6) , which exclusively contains smooth muscle (14) . In this paper we described similar results in the proximal esophageal body, where there is striated muscle in the cranial part of both longitudinal and circular muscle layers that is gradually replaced by smooth muscle cells caudally (14) . Esophageal striated muscle receives dual innervation from both vagal nerve fibres originating in the brain stem and varicose enteric nerve fibres originating in myenteric ganglia (14, 18) .
If female reproductive hormones have any action on the smooth muscle of the digestive tract, they may also have an action on the proximal esophageal body which contains some amount of smooth muscle fibres (14) . Eighteen (41%) of the women studied here were older than 45 years, and therefore the presence of female reproductive hormones may not be a complete explanation for the results.
The other possibility is anatomic differences between genders (11) . This should be the explanation for the differences seen in swallowing (9) . The masseter muscle has a predominance of type II fibres in males and of type I fibres in females (23) . To our knowledge, there is no reference about anatomic or functional differences in esophageal innervation between men and women.
The present results suggest the hypothesis that women may have some delay in transit through the esophageal transition zone (5) . In this esophageal segment, at the aortic arch level, the proximal striated muscle changes to distal smooth muscle and in some subjects there is no contraction in this transition (5, 16) , with consequent retention in the proximal esophagus (4, 10) . A situation that causes difficulty in esophageal transit is associated with an increase in contraction duration and in the AUC of contractions (2, 21) . The small difference observed between men and women did not cause any problems. Both genders have normal swallowing behaviour and normal esophageal contraction, with no difficulty when eating liquid or solid foods. The physiological system that controls esophageal contraction can function with some variability that does not cause symptoms. The amplitude and duration of contractions observed here in the proximal esophageal body were similar to our previous results obtained with normal volunteers (7, 8, 20) . The importance of the knowledge of these differences is to understand the possibility of different behaviours during drinking and eating and in the recovery from diseases which cause dysphagia. We should also consider gender when we perform evaluations and studies about swallowing, esophageal motility or gastric emptying.
We conclude that there is a difference between men and women in the proximal esophageal contraction in response to wet swallows, which, however, does not have clinical importance. 
